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(57) Abstract 

A method of making the surface of a base material ultrahydrophilic which comprises the step of coating the 
surface with a layer containing photocatalytic semiconductor material such as titania and the step of photoexciting 
the photocatalytic material to adjust the angle of contact of the surface of the above layer with water to about 10 or 
less. When this method is applied to the surface of a base material such as mirror, lens or windowpane. the growth of 
waterdrops is prevented and the base material becomes highly antifogging. The articles treated by this method do not 
undergo any deposition of contaminants on the surfaces thereof and are readily cleaned by rainfall or washing with 
water. 
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rU> TOISfi^ 3 . 5 nm) 1 1 K^cfS* ©K^Jfc (f^-7tW 

£©^fhC3tf-r*®Ml:&©M%) T'*t-£U 1 5 cmH^CDjfeli^-f^ (AB02 
E01) OilCX/lz-n-f-f >^}£{IJ:«*&U 750°CX(i 800°C 

15 ti o a-p^/dc u # i # 6 unzmzo # 2 # 4 ism. # 5 tm. 

*£J££^ 1 1 K^-To 



25 
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mi 1 





Sn0 2 K^Jt 


(°C ) 


Ag^Jp 


C ) 


# 1 


i 


800 




0 


# i 


c 
0 


oUU 




0 


# 3 


1 5 


800 




0 


# 4 


1 5 


750 


^0 


0 


# 5 


5 0 


750 




0 


# 6 


9 5 


800 




5 


# 7 


1 0 0 


750 




8 


# 8 


0 


800 




1 1 


# 9 


0 


800 


W*9 


1 4 



f£Sfc#J3 3 

15 -fyl/ (AB02E01) OtECXyiz-^-f-f >r&(r cfc U #j20#fig#jl 

50-c ©fiSK^fTf ticker- b^isisJ^lJaAt&mtBhmS. 

5 1 
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z<Dumt&%i(Dtztf>mmM3 2©# 8M.n*immi%mzifrW:Ltz&, blb 
mmm 3 2 © # 8 wrtj** <t ©&ft*8 1 2 • t-*o tz$\ 

$gJfc#J3 4 

#dfij0U tmme>?3&-£\ 1 5 cmw$<amh9 4 (AB02E01) aymm^ft. 

L/Co C©*>f;U£500 o C©iS£T'*&i5cU ftEJE^f-^— T*T-^^— fe'Sf-^ 
15 »^nfe«^»BTO^MUfe«.BLB«3t<T^M^T 0. 5 mW/cm 2 

20 ^a&#J 3 5 



5 2 
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mmm 3 6 

10 

mmm 3 7 

15 

mmm s 8 

^Sg0»|2 7 <i:IW#©^j*T's 1 5 cm ml$Q>Wfo$4 )V (AB02E01) <omM\Z 

25 

mmms 9 

ffi$&£AJk=3nM&M3m (Cu K-h c >>n 
7 £|^}i©2rj£T\ 1 5 anmft<Dfflfot> 4 )\> (AB02E01) ©Mir 

5 3 
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^-7^T K- hV^$tl/:^Hfco 7K<b©&ft*2i£f@^/.: <h C 5 3 ' * 

jzmmotiL&mt 1 0 %^mrh o 

mjltfj 4 0 

10 ^?fe3&fa^^ ;U-*^hTW.ttigra3i| 

nM&l2 7 tm&<DJ3&~C\ l 5 anWftOfflfo?** (AB02E01) (DmMtZ 

9 8 %Tfeo/Co 

3£*«H4 1 

20 #dfe#J3 2©# 8f**4> JtiS!©fctof-^-Ttt«©^:^flltt^'l'^(A 
B02E01) £ 1 0 BS^lwJJCgL^. Hg-Xc ^ >7£flH*T2fc£ 1 2 ©&# 



*1 2 





(mW/cm 2 ) 


7 * b 
(7 * h > /sec/cm 2 ) 


313 


10.6 


1.66 xlO 16 


365 


18 


3.31 xlO 16 


405 


6 


I 1.22 XlO 16 



5 4 
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^1" -5 387nm J; t)<ftl >^*>Mr©$?tti& (387nm «fc *9 5l^fi©^ 

HJ£#|4 2 

^Vxf I/>f U7^U- h (PET) 07^^ (n±-e'ay?X, * / 7DP 
PCffiOHP^^f^A. JF-001) KHifcm 8 i^»©f-^-T#W2fem*aj««5 

20 ^K. ^fe© PET 7 4 (JF-001) (CtM4;J? V XXf^ (ffi&ttflBSL A 

-124S) £&}fcU no°c ©SfiTttflsS-fr, ^-fv-n-h^MUfco CO 
U 110-C ©fij£TfiWIS*ii\ #2f**4£*#fc 0 

h (pc) tEti&ttff! i 8 T-s-wafeWMia 
Mtc, ffe©# V htSCTfc&tf U xxf;W (A-124S) ^ml, 

*-*-T^W2fc«JlfcJfcfc*SMfU 110-C©fi«Tffi<fc$^ #4««*»fc. 

5 5 
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# ltt»*&# AtmtS&tfVEI? J frl* (JF-001) hWUZ 
BLB £}fc*T£/8 C AT 0 . 6 mW/cm 2 ©JlRflET*«^**RR# L *>< £ . ^©Sffi 

5 113 



«» 




1 B& 


2 B& 


3 B& 


1 0 B& 


# 1 


7 1' 


4 4° 


3 2' 


7° 


2° 


# 2 


7 3" 


3 5° 


1 6° 


3° 


2° 


# 3 


6 6° 


5 5° 


2 7° 


9° 


3* 


# 4 


6 5* 


5 3* 


3 6° 


1 8* 


2 C 


PET 


7 0° 


7 2° 


7 4° 


7 3° 


6 0" 


PC 


g o* 


8 6° 


8 8° 


8 7* 


8 9" 1 



3 H^iCtiM^jSmTKYk^nTL^o £jfcffl 1 4 lwBBaiLTSiJ&Lfc«fc-5 

io fiten ^^^tftit^fp^tr.t-pTTK^Sfrs^^n/wCtnHS k©£#;t £>n* 0 

is nm^j 4 3 

*.»t*»^> '13- zgatiii 

Hffiffll 3©# 11**4 (■V'Jn-^gT^U^AiS) <t#2em 

ffcttSL WEL-SUN-HC) £Jflt^T* *-5H>T-^*T{I«fcS3tS?.lt*L^:*^> 
20 60 12 ^0°C ©^T»flfcStt*Kft Lfc. W«ftti* ItRiZft 

1 4 K^-f o 

5 6 
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Ml 4 



urn 


500 mm 


iooo mm 


3000 Bgffl 


#11**4 


9 1 


9 5 


9 0 


#2&n 


9 9 


1 0 0 


9 8 



is AiiSx ijT—r-jv^ trc&Lfettw, tx t'vmmfrmiz-mm-t 
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IS 



5jc © $5 IS 



zRfc «fc /X fi7jciffi(r J: T# 0 ^ L < tilt £ ©M&ih£ ft £ «i: -5 »z « 



2. fjIdM©^ffi{iMfeB#{r7X<t©Sft4ft^»UT^l 0° j^T©7Kiiifttt 

15 Si-^ft*^ 2 < Rfr»1££lo 

4. fuf£ftMI«#*mii> TS0 2N ZnO v Sn0 2s SrllC^ W0 3> Bi^. Fc 2 0 3 ^^^ 

25 7. iufSJliiftMIS^ttm>^^ 

8. iuie&igi*->v =r->*» t>tt*K iijie^cD^ffiiii/'J^-^^©^^^ 



5 <B*.n 



5 8 
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tstix^m^m 1 l=£-3< KStttt. 

i o . mtmmit > u * £ a * ts^ 9i;i^< ess&gio 

1 3. mtzmit, sfc. pt. Pd, Rh, r u> o s> hfrZKzmfrttMiftitzim® 

1 4 . BU^(i^fflX(i^5fe®^fffl^T*) Sit 1 ~ 1 3 ©c v^tl^lcatcJ < 

1 5. «rettiifltpsM>'<v^ i7--e&zm&mi~~ i 3(Di^n*Mr*-^<^ 
17. &wt£u>x&im£, 

5 9 
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18. gilf5®©affi(i3t®J^C7Ki:©^fttft{r^LT^l 0° J£*T©*?i§ft 

io 19. mmm<DMm*^&miz*£<Dmten\zmnLT%}5' MTofrmti®. 

2 0. IWB*ftWiiS#»«±, Ti0 2N ZnO. Sn0 2N SrTi0 3N WO JN Bi^ Fc 2 0>£ 

15 

2 1. iuIB3tM^tt^mT^^-H?S?^^-T^^^5l»^2 OC^KR* 
2 2. Bui£@{±HtCSiO J X(iSn0 2 ^^T^5lf^2 0fC^< l»*ttb>X 0 

20 

25 *j*fi;:*S^UfcWa*#^ 



6 0 
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25. muv>xmmb\*TJViivm&\m^*>z^tsJf7*frz>tit). luie 

5 2 6. m^mmtei'V *®mmfrh>Kzm#m2 5izm~j<m&&i/>x 0 
2 7. ti^M(o^\mo-2 vmUTT'hzmimi i\zm^<mm^yx a 

2 8. fufEJI(i> HiL Ag, Cu, Zn^^,/j:-5,|$^^ii{i'n/:lSO^Jl^^ 
io l 7 ir «o' < ^ > X 0 

2 9. fluK/II*. HK. Pt. Pd N Rh N Ru. Os N irj^ttsi^^ifftfc l ji© 

15 3o. msd.u>xitmmi'>XT-$ > z>m&mi 7-2 9©i^ti^(r^<E5» 
3 1. mmiy>xit^iy>xx^^m^mi 7-2 9©c^n^tr^< mm 

20 

3 2. auie V >X(i?S« b >XT*-Sff 1 7 - 2 9 £>(, < 

3 3. mfcl'>Xltft&m<Dls> XT* -5»*^1 7-2 9 ©l^tl^KS^K 

3 4. BiJieb>Xte7yXAT*5!if;iJ<:gl 7-2 9 0^o*n^lcSo'< 
U>X„ 

6 1 
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35. mwimtft, 

fax., 

io 3 6. tti&m&mmt^mmzfctcDmMMiz&nisTtoi o° j^T©*^n 

tt^M1"^f§^ 3 5 irgo' < Kfr£&t£#SP#o 

3 7. iuie/l©M{i»e^(C7K<!:©«fti[ft(C^LT^5 0 J£*T©7fc^att 
^Mf^ff 3 6 i^o' < IftSteStfcmto 

15 

3 8. msHti&m&ttPUL Ti0 2> ZnO, Sn0 2> SrTi0 3> W0 3> Bi^ Fc 2 0,^P> 

39. m^±m&mtmtTi-9-^mT5-Tfr^uzmim$ 8 n«o*< 

20 ft&ffi#SlM*o 

25 4 1. 1irieJfli#ft!li&^^ 

^mtm 3 5 \zmn < i^#tt^SC*to 

4 2 . liiie&lgte ->>J3- >^ btt *) s ffT£&JR<2)$iBI* ■> U 3 - >^©^r-f 

6 2 
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4 4 . Btjia*SMii -> U * (DMmfr *>t£Z> ffJfcig 4 3 < K«tfe1R«3B*r o 

10 

4 5. mtm(Dm£temo.2 fim£iT-v&zm&m3 5ica^<R»tttEtt«&*j-o 

4 6. HtfieJId, Ills Ag N Cu s Zn^t>/jr5^^(infcl«©^Jg^^-t; 

3 5 fr^o- < mmmmu^o 

15 

4 7. «rE»(i N Mfr. Pt. Pd, Rh, Ru x Os N TrfrZtiZmfrZMtftltzim® 

^K*^trs»*^ 3 5 tcgo' < KittSttWo 

4 8. mmmm*nij7XT~*>zm&m3 5-4 7©(,>-3n*Nc«^<Ei?#i£t5 
20 #sb# 0 

4 9. iufe=g#^x{i. Ty^xXJi^^f-'y ^XT^^tiT^-Sm^4 8 

25 50. mmm^^it. t^tm^ ftt^a. mm. m*m, m±m, a 



6 3 
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5 1. U£»ttlim«&fflmW#7XTfcSif!#£3 5-4 7©(,^ft*Mrg-3< 

io R*ttffitfc«as#, 

15 5 5. lufaSttli'vM v h©5/-yl/KT**lt«^3 5-4 7 (ZH^ftriMCg 
5 6. luieS*t{±fi-Mts©^/<-^"^XT'^^IS*53 5-4 7©C^*l*Mw 

20 

5 7 . 3a7kttM£ffi^^#T'£>oT : 

6 4 
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5 

io > k k *n£<D*a*^fc>-tK :fcj:tf*n 

is 6 2. luiestm^JS. -b-^ $ y^X. #5*. y7 7f»^X, s> -tr^ 

20 

6 3 . iuM*m5i^tm-e& zmim 6 i xi* 6 2 < «^# 0 
6 4. msz&m*mjj7XT'&zm>£m6 ixi±6 2 k«o-< 

25 6 5. luia«*t(i7 B ^X^<vi7t5-C^^lf^6 lX<i6 2tlScJ<«^ 0 
6 6 . luISS*m£M«T-£>Siii #m 6 1 X<i 6 2 CSo' < &^# 0 



6 5 
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6 7. ffi£3£*m*<Ol'T**»#£6 1X14 6 2»<m 



6 8. |uieatt^*l£X{iiait^n D p©«S-C^^IS^6 1X(4 6 2K£-3<* 

5 

6 9. mtzmmmvnv'&x^x-e&zm&i&G ixi4 6 2iz&~3<&&u 0 



7 o. mmmmtmwmif^^h^m^Q ixt4 6 2 icag^ 

10 7 1. |t|iaS*t(±III^OJElK**7X-Cfe*IS^6 1X14 6 2i:«^<«^. 

7 2. BUie**t(4^Jl. t7i7^^ *7X, /7Xf7^X> *> 5. H?^ 

15 IUH^(47K{rgae L/c £ £ Xt47KTflS t» t fc i # icfl**i»»:fc .fc /XttFf*s 

7 3. |tIia*M(4^*fiX(4l!i^D D a©^®T'*>Sm*^7 2 ICgfe-^ 
20 7 4. |ufSS#(4^*fiX{4l!lit^o D D ©^®T^5fS^ 7 2 K&l < 
7 5 . mZMtt\*WtoQ>ftW6Xib ^fS*S 7 2 t:id < &£-#o 

7 6. m&M\vmo>nmttibhwmi 2ir^<m^*t<, 

25 

7 8 . mw^mm-mmxh *n &m 7 7 < 

6 6 



• 
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7 9. m&i&&wtffiumwisThz>m&&7 hz&3<ql&# 0 

5 

8 1 . luie^fflSli^flT^SM*^ 8 0 < tl^*f 0 
8 2. luie^fflo a n(i^UT«>^m^8 oi:s^<«^ 0 

10 8 3. |ijfS^R) t rM D D a{itllSU'>^T*)5lt^8 0 < &<£# 0 

8 4. BUie^^D^Ji^^^^^- KT**IMBH8 0(r«-^<^# o 
8 5 . iuf££^M D a olJ&mMT&Sm^ 8 0 i:S^<^$t» 

15 

8 6. 1ufa£*m£fl> -fe^ >y^X> -?7X=?-y?X, * N 5, -fe^ 

25 

8 8. iyiag#te£Jls -tr5^ #5 * % "T^ttvtT*^ * x ^ -I?/ 

&»tfftfci«©#»Tj£jdcS*u TKsm^cD^o^^ii-r^^to. lute 

6 7 
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9 0 . 1ijie*M litf^cDSffiT* S2S*^ 8 8 i:io' < m^Uo 

9 1 . m%Z%Mm&tt$Ht> ZnO, Sn0 2> SiTiO,. WO JN Bi^ Fe 2 0 3 ^£ 

io # % m& t>miftitz i momityj^tsmjRTg. 5 7 1:1-^ < 

15 93. m%zft&m&ttnit***M*?-Tfr*tezn3£m9 i i:io-<t^o 

9 4 . iuia/KiHK Sio 2 Xt* Sn0 2 £#A,-ctt £ff *B 9 1 jrs^s < U&Wo 

9 5. iuiajiii^&i£^^ 

20 t, ^ffUJSg 5 7 < Ig^lto 

6 8 
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9 8 . luie^ii > y ii (ommfr z ta sit jgm 9 7 izm~j < &<£# 0 

100. msM&s n:> Ag, cu, zn 

10 101. ftffajui. hk. pt. Pd, Rh N r u> os. iiftztazmfrzmiftitzim 
(D&m&ttm&m 5 7 < m^#o 

t ; 

20 

25 (b) luiE^©5feftti«tt^*7tI!i^-r5C i^JlOs BUie^CD^ffiCDv'J Zl- 

yft+cD* a 'mm^iz^^tzmmm^ytM^un(D^Mmr?mizjiio^i < 

6 9 



WO 96/29375 PCT/JP96/00733 



£&SB#ftK7K&Sc:§&3-ti\ toT> imJf©^E£8i*t£K^1~X*I<!: ; 
io (c) mf&fttet&&tt®%]mm-t Z z. t \z «fc V) . 3tftfe«EttTOO^^^ffl K 

^fuI2Ji©a®ia£a<£-tir£XM ; 
15 10 5. ft^L/cm^«^7K^«kO c /X{t7KjlS^«toT^*0^b<(i^^© 
^!»W{CS9JT^^tt¥#^#^^^ti^Ti1jia^©M^^S-r^Xg 
T> ^^S^7K^«k^/X(i7KM^iUl£®OMJ-J^* -{ t>-* ; SXe ; 

106. luia^axeti : 
(b) mmmm&mmzmitzitzjMt ; 

7 0 



WO 96/29375 



PCT/JP96/00733 



±frt>uznim i o 5 izm-j< mm^m 0 

5 

St ; 

io8. ttmLtzmftmffi7ki3&u/xit7kffiizjL^Tu>xfrm9mL<ii.m 

7 1 
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(c> «rE3ti^tttm**»)e"r*c: ticfco, «AWtt*m©*»tt^«»w 

110. ft^U^S^^7Kfc«tO : /'X{i7K®l'«toTU>X^#0^ : L'<{i^ 
10 L/>X^ftmii; 

St ; 

15 fr^i5l/>X®Wfto 

111. lu^«XSi± : 

(b) K2feK»JS»**«<k*-fr*XS<!: ; 
25 ifr t>/j: 5 IS i l o < Vimttko 

7 2 
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15 5MBJ^SPW©E5S^^„ 



7 3 
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115. #*LfcJR^*»*fc«fcC5/X<i*««C«k^Tai81R««*W<*0^L 
5 f ^Xfii ; 

10 116. «nE««XStt : 

(b) RM^jRB^WfcS-frSXSt ; 
#ttK7K&&K@&£-fr£XfI ; 
20 117. mtt<DmWZ%UMbTZ>J3&~C3r>iT : 

25 

118. £#©:g®£&7MfcT£;fr&T'&-?T : 

7 4 



WO 96/29375 PCT/JP96/00733 



(b> m^m&ttn&ymm-tzz tit**) , mszmomw&i/ u ^->&* 

5 

119. Hlc.^iO&fcWSfc&gLTftl 0° ^T©7k®ftte£S-r*£T)fc 
12 0. «#£D^®^^7K<t-r-S^T^oT : 

15 12 1. MO^gTKfbtSMt^oT : 

* £ « 5 mm® m*< t^m 0 

25 1 2 2. MKs*,fc©£^K&mbT#7l o- j^T©7Ksm^a-r^^T^ 
1 2 3. ^t^rt^-fb-TS^T^-pT : 

7 5 
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12 4. mt&m»<t-*tt&T*>r>T : 
(b) BUfeStt^M^KEorf SXlIi ; 

(d) bit, iufeSO^BKtt^S^^fcitf/Xti 

20 1 2 5. &#£ftf§Kfc-f S^&TfcoT : 

(b) igi^#£Mfl-KB£g-f *X*I<!: : 

(c) BuHii©3feftfe^W^Mj^-r^- iri:J: (? . fUifiJIOM©^ U =J- 

(d> m^itim^m^^itMm-r s z. t^x *> . 3t«»it*t»©*««^ 

7 6 
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5 12 6. SMiMt^JSt^oT : 
10 t ; 

is 127. msz&mxMit : 

(b> mmmmjmm£mitzitzx.mt ■, 

20 (c) ^ftfej^tt^^^feJSj^t-^ ZtlZji*), Biff£S©«ffiO ->'J3- 

25 128. mm^mmt-r^m-ch^x ■. 

t ; 

7 7 
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5 12 9. mtzmmt-rzismT'h^T 

(b> mtzmvitf&m&ttm&itmm-fzz tiz* *) s mmmommo-y y 3- 

15 13 0. Slt^rt^-r^^-C^^T : 

20 £&SB#&tJK;*&»Kg&£-fc!\ WEJI©*ffi**fcKttlwfc'$-Ig£: ; 

(c) WE3tftMKtt#»*H^*aie-r-5c: .fctciO. 3fett«Ett#»©3ttt«E^ 

25 ^^4*5 ^#Oft^^^^o 

13 1. aS*t*f»*Ytr*3SrftT*r>T : 

7 8 
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t ; 

13 2. ms&Bxmt : 

15 #tti::*&gKg&£-£.SX!I ; 

13 3. S^rt^b-r^^T*)^T : 
t ; 

25 

13 4. mtZm&lt-fZJ3&T$>r>T : 

^s^^m^-r^xgt ; 

7 9 
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8; 

13 5. »*t*fff»flS-r*^T*-»T : 
15 (c) iui53ttflfflE^*4^H^5tJaet- itrj:?). 3fcM&1£##©:>fcftii&fF 

20 

13 6. ^•^/t^'fb-ra^feT^oT : 
25 t ; 

8 0 
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13 7. luffifcfcaifili : 

(b) »«R^JSR3IJ5*fll<b$-a:5XS<i: ; 

io tfrbtzsmxmi 3 6(c«^<^r&„ 

13 8. S*KEfi$ttfca^©M£»£lC«}rf *#&T*-3T : 
1 3 9. MttrcEe3ft*:a^©*ffi£^K:«#r*#feT*-3T : 

(b) iMaa&tf*s*KE«-r*ie£ ; 

(c) fm/I©ttM&tt#)ft£»jg-f |1jl2®©^ffi©v"J 3- 



8 1 
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140. mftK&w.zntzmtt(»mmzmmz.m.W'?tt&:-zh->x • 
(b> lufas^mftKEe-f *xg<t ; 

(d) iuia^tfti^tt^^H^Me-r ^ - <h K £ <9 > 3t««Ett*m©3t«MEflF 
14 1. l^i:Ef$tl/:Moai^^f:t^t5^T*^T : 

«F£3tiiW!«tt*t»*3taje-r* - £ic«t«i£Ji©*ffi£^i£K'*"£xii ; 

20 

14 2. BUlE«t9XS(i : 

affifr^1--2>xe<*: ; 
25 (b) »K«J»**«tt***Xg<!: ; 

8 2 
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143. &tt\zttm\^ttm<Di$M%:V3±-tttm~zh',T 
io 14 4. mmzttm\stz7km<Dj&&zv5±-rzjjmT$>^T 

14 5. ^{I^L/cTK^^S^Wih^^^T^-pT : 
20 (a) ^M^tt¥^#TO^^-(C^^n/c|ISW{C^B^^ > U 3- > 

8 3 
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